Introduction
The habitats and plant communities of river alluvia are characterized by high yet fluctuating water levels andborderline region and under the influence of mild Mediterranean climate conditions with most precipitation in winter (Akman, 2011) . The most prominent feature of the Porsuk River is its low water during summertime drought, whereas in winter the river is swollen (Figure 1 ).
Data collection and analysis
Seventy-three relevés were collected on the banks of the Porsuk River between 2013 and 2014, from March to August, during several field trips using the Braun-Blanquet (1932) approach and plant-cover abundance scale (+: few; 1: numerous yet < 5%; 2: 5%-25%; 3: 25%-50%; 4: 50%-75%; 5: 75%-100%) . In the riparian helophyte belt, the size of the quadrats was 4-16 m 2 ; for the riparian arboreal formations, the relevé plot size was 200 m 2 . The relevés were analyzed by means of classification and ordination methods.
The abundance and cover values of taxa in the quadrats were arranged in a synthesis chart and subjected to cluster analysis by using TWINSPAN in JUICE and ordination. The cover-abundance scale values were transformed to ordinal scale. Modified TWINSPAN hierarchical classification with Sǿrensen dissimilarity coefficient was applied (Roleček et al., 2009) . NMDS ordination was performed using R. Both analyses were run in JUICE 7.0 (Tichý, 2002) and for woody riparian and herbaceous vegetation separately.
The syntaxa were identified by comparison with literature (Seçmen and Leblebici, 1997; Poldini et al., 2011; Dakskobler and Rozman, 2013; Landucci et al., 2013; Lastrucci et al., 2014) . The nomenclature of higher syntaxa follows Mucina et al. (2016) ; the nomenclatural correctness of plant associations was taken from secondary literature and was not verified. The nomenclature of plant taxa follows Euro+Med (2006) .
Results and discussion

Woody riparian vegetation
Three different associations of woody riparian vegetation were identified (Table 1; 
Elymo-Rubetum caesii
The dominant species is Rubus caesius. The association formed after the destruction of riparian forest on agricultural ground and is widely yet impermanently distributed. The association occurs between 729 and 996 m and in 10°-30° inclination. In the study area, it has been identified in a narrow area in the environs of Gelinkaya, Gökçekısık, and Yunusemre.
The vegetation commonly consists of low shrub and herb layers. The shrub layer, which consists generally of Rubus caesius and sometimes Rosa canina and Crataegus pseudoheterophylla, covers 50%-95%. Among the herbs, Urtica dioica, Galium aparine, Calystegia sepium, Lythrum salicaria, Rumex pulcher, Bromus tectorum, Galium verum, Cirsium arvense, and Potentilla reptans are common.
Rubus caesius is a flood-tolerant prostrate deeprooting pioneer shrub of compacted soils. As a substitute community after the destruction of Salix and Populus woods, Elymo-Rubetum caesii is now much more common than in natural riparian habitats. The association was described by Dengler (1997) and defined as a ruderal Artemisetea s.l. community. However, given the abundance (Seçmen and Leblebici, 1997) , in the Po valley in northern Italy (Poldini et al., 2011) , in Slovenia (Dakskobler and Rozman, 2013) , and elsewhere. The association is known by most authors as Salicetum albae, a very widespread nemoral riparian association that extends to the northern Mediterranean and, as shown here, to Anatolia.
Populetum albae
Populus alba, the dominant species of the association, is known to occur in most parts of Anatolia and was recorded in the Porsuk valley between 729 and 963 m and on even ground as well as embankments. This association is widespread in the research area, extending over Yunusemre, Gökçekısık, the Porsuk Dam, and between Yeniincesu and the Porsuk Dam. In the tree layer of Populetum albae, besides Populus alba, which prevails, Salix alba, Fraxinus angustifolia subsp. oxycarpa, Populus nigra subsp. nigra, Populus tremula, Ulmus minor subsp. minor, and Acer tataricum were found. The shrub layer comprised Crataegus monogyna, Rosa canina, and Rubus sanctus. There were many species in the herb layer but none with higher frequency.
In Turkey, to our knowledge, this is the first explicit phytosociological record of this association to date. Following Braun-Blanquet (1932) and Rivas-Martinez et al. (2001) , the association dominated by Populus alba is widespread in the Mediterranean. The allocation to the order Populetalia albae, sub-Mediterranean and Mediterranean riparian gallery forests, is unquestionable, indicating the sub-Mediterranean climate influence in the Porsuk area. If Populion albae, following Mucina et al. (2016) , is to be understood as an alliance of western South European distribution, our Populus alba woods would have to be assigned to its eastern sub-Mediterranean counterpart, Lauro nobilis-Fraxinion angustifoliae, although the differences are inconsistent across the wide range of the two alliances. This is why we follow Douda et al. (2016) in their recent revision of European floodplain forests, treating Populion albae in a wide sense comprising poplar and ash (Fraxinus angustifolia s.l.) forests of large river systems throughout the Mediterranean.
Herbaceous riparian vegetation
Associations on muddy ground and shallow waters constitute a major part of the Porsuk river banks. Seven plant associations were defined and are described below. The vegetation table has been subjected to cluster and ordination analyses by rearranging the Braun-Blanquet cover-abundance scale (Table 2 ; Figures 4 and 5) .
Phragmitetum australis
The dominant and then characteristic species of the association is Phragmites australis. The reed, which is the most common species of the wetland area, is widespread in Turkey. The association, widespread where the Porsuk River flows at low speed, has been observed in Kıranharmanı, towards the Porsuk Dam, and near the villages of Yunusemre and Ahmetoğlulları, on plains between 674 and 911 m. The characteristic habitat of the association is not only acidic but also alkaline and mesotrophic water bodies. It was found on muddy ground in clayey, sandy, and rocky areas, in acidic as well as neutral to alkaline eutrophic and mesotrophic waters. Due to its rhizomes and clonal growth, Pharagmites australis forms dense stands covering 70%-100% of the quadrats. Other species are uncommon but Calystegia sepium, Rumex conglomeratus, and Urtica dioica were more regularly associated.
The association Phragmitetum australis is widely known in Turkey (e.g., Leblebici, 1996, 1997; Behçet 1994a; Behçet and Özgökçe, 1998; Küçüködük and Ketenoğlu, 1996) and has been recorded throughout Europe.
Schoenoplectetum tabernaemontani
The dominant and characteristic species of the association is Schoenoplectus lacustris subsp. glaucus. It is widely distributed in Turkey and in the study area it was found in the environs of Gelinkaya and around the Porsuk Dam, on flat terrain from 833 to 1000 m, both in brackish and fresh water bodies, which fall dry in summer, rich in calcium and nutrients. Among other species Rorippa amphibia and Butomus umbellatus cooccurred frequently.
Schoenoplectetum tabernaemontani constitutes helophytic vegetation with the typical reed bed physiognomy of Phragmition communis and Phragmitetalia. It occurs with high cover in constantly but shallowly inundated habitats. In Turkey, records are known from Thrace (Seçmen and Leblebici, 1991) and Erçek, Turna, and Bostaniçi lakes (Behçet, 1994b) , and further into Mediterranean and temperate Europe (e.g., Minot et al., 2000, Bonanno and Lo Giudice, 2009; Lastrucci et al., 2010 Lastrucci et al., , 2014 Landucci et al., 2013) . .
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Typhetum latifoliae
The dominant and characteristic species of the association is Typha latifolia, which is almost cosmopolitan. In the research area, it has been identified in shallow muddy edges of the water bodies of the Porsuk Dam environs, near Kızılinler, Kıranharmanı, and Sazak Station, between 692 and 833 m. In the study area, many species were found to cooccur with Typhetum latifoliae, but none constantly. Similar Typha latifolia-dominated stands have been recorded in the Lower Volga Valley (Golub et al., 1991) , the Marmara Region and Turkey in general Leblebici, 1996, 1997) , and across Europe and the Mediterranean (e.g., Minot et al., 2000; Hanáková and Duchoslav, 2002; Otáhelóvá, 2005; Stančić, 2007 Stančić, , 2010 Bonanno and Lo Giudice, 2009; Lastrucci et al., 2010; Hrivnák et al., 2011; Lastrucci et al., 2012; Landucci et al., 2013) .
Cyperetum longi
Cyperus longus, the dominant and characteristic species of the association, prevails in the general physiognomy. The only locality where the association has been recorded in the study area is in the Kütahya-Uşak city environs, on even ground between 963 and 982 m. It grows in eutrophic marshes and along rivers, ditches, and canals in soils wet throughout the year. Cyperus longus is widespread in the Mediterranean, in Turkey, and beyond in Southwest Asia. Among the more commonly cooccurring species in the Porsuk valley are Lysimachia vulgaris, Lythrum salicaria, and Rumex conglemeratus.
While this appears to be the first record of the association in Turkey, it is by no means rare in southern Europe according to the literature (Jasprica et al., 2003; Stančić, 2007; Bonanno and Lo Giudice, 2009; Lastrucci et al., 2010 Lastrucci et al., , 2012 Landucci et al., 2013) . Most authors assigned Cyperetum longi to the Magnocaricetalia sedge bed vegetation of Phragmito-Magnocaricetea.
Caricetum gracilis
Carex acuta is the dominant and characteristic species of this association, which is represented in our dataset by only 4 relevés from around 830 m in Kızılinler and partially the Porsuk Dam. Being common in temperate Europe, Carex acuta occurs also in North and East Anatolia and more rarely in southern Turkey, further in Northwest Africa, the Near East, the Caucasus, and West Siberia. In the Porsuk valley, it is found on the shallow banks where the water is relatively stagnant, on mesotrophic and eutrophic soils rich No. of relevés 10 2 11 5 3 6 4
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--- In comparison with the vegetation records of Seçmen and Leblebici (1997) , Hanáková and Duchoslav (2002) , Hrivnák (2004) , Hrivnák et al. (2011) , Landucci et al. (2013) , and Golub et al. (1991) After comparison of the association with the studies of Seçmen and Leblebici (1997) , Minot et al. (2000) , Groza et al. (2007) , Lastrucci et al. (2012) , and Landucci et al. (2013) , it was concluded that this association, named by Venanzoni and Gigante (2000) as Galio palustris-Juncetum inflexi, is best assigned to the temporarily flooded nutrientrich riparian alluvia meadow-fringe plant communities of the Mentho longifoliae-Juncion inflexi, an alliance recently assigned to the Filipendulo ulmariae-Lotetalia uliginosae (Mucina et al., 2016) , but perhaps better accommodated in Holoschoenetalia.
Typhetum angustifoliae
This association of Typha angustifolia as its dominant and characteristic species was recorded in only 2 relevés from the village environs of Ahmetoğulları and Kıranharmanı. Typha angustifolia is almost cosmopolitan and Typhetum angustifoliae is known in Turkey from Thrace and North and Central Anatolia. The association occurs on muddy shores, in mesotrophic and eutrophic waters rich in organic sediments less deep than 1 m. The dense stands of Typha angustifolia cover up to 100%, with few other species associated.
Stands similar to those of the Porsuk valley have been recorded from the shores of Akşehir Lake (Küçüködük and Çetik, 1984) , the Seydişehir swan bog (Ocakverdi, 1984) , western Anatolia (Seçmen and Leblebici, 1988) , Beyşehir Lake (Küçüködük and Ketenoğlu, 1996) , Tekke Lake and Sapanca Lake (Sakarya) (Seçmen and Leblebici, 1996) , and further all over Europe (Golub et al., 1991; Hanáková and Duchoslav, 2002; Jasprica et al., 2003; Otáhelóva, 2005; Stančić, 2007; Bonanno and Lo Giudice, 2009; Landucci et al., 2013 
